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Treatments:

Advanced Grower Practice (AGP)
(split applications targeted to N demand)

High Frequency Low [N] (HFLC)
(“spoon feed”, 20 split applications of 5-15 lbs acre-1 N)

Pump and Fertilize (P&F)
(AGP, compensating for well water N loads)







Agricultural Nitrogen Use Efficiency 

ANUE

(Harvested N-Outputs) – (Reactive N mobilization)

Total N-Inputs



Almond (lb/acre) Pistachio (lb/acre)

AGP HFLC P&F AGP HFLC P&F

Yield (kernels) 2699 2869 2695 2837 2869 2668

Groundwater-N 73.8 73.8 73.8 14.3 14.3 14.3

Fertilizer-N 215 215 186 174 166 161

Compost-N* 2 2 2 2 2 2

Kernel-N 119 130 112 79 80 75

Storage-N (wood) 25 25 25 25 25 25

N in Hulls 67 72 67 5 5 5

NUE 0.73 0.78 0.78 0.58 0.61 0.58

* assumes 5% of 40 lb N in compost availble as NH4
+ and NO3

-
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Spatial Modeling

Temporal Modeling and Integration



Almond (lb/acre) Pistachio (lb/acre)

AGP HFLC P&F AGP HFLC P&F

Yield (kernels) 2699 2869 2695 2837 2869 2668

Groundwater-N 73.8 73.8 73.8 14.3 14.3 14.3

Fertilizer-N 215 215 186 174 166 161

Compost-N* 2 2 2 2 2 2

Kernel-N 119 130 112 79 80 75

Storage-N (wood) 25 25 25 25 25 25

N in Hulls 67 72 67 5 5 5

N2O-N loss 0.092 0.036 0.084 0.092 0.036 0.084

NUE 0.73 0.78 0.78 0.58 0.61 0.58

* assumes 5% of 40 lb N in compost availble as NH4
+ and NO3

-



Almond (lb/acre) Pistachio (lb/acre)

AGP HFLC P&F AGP HFLC P&F

Yield (kernels) 2699 2869 2695 2837 2869 2668

Groundwater-N 73.8 73.8 73.8 14.3 14.3 14.3

Fertilizer-N 215 215 186 174 166 161

Compost-N* 2 2 2 2 2 2

Kernel-N 119 130 112 79 80 75

Storage-N (wood) 25 25 25 25 25 25

N in Hulls 67 72 67 5 5 5

N2O-N loss (CO2 eq) 27.6 10.8 25.2 27.6 10.8 25.2

NUE 0.55 0.62 0.59 0.43 0.55 0.45





Almond (lb/acre) Pistachio (lb/acre)

AGP HFLC P&F AGP HFLC P&F

Yield (kernels) 2699 2869 2695 2837 2869 2668

Groundwater-N 73.8 73.8 73.8 14.3 14.3 14.3

Fertilizer-N 215 215 186 174 166 161

Compost-N* 2 2 2 2 2 2

Kernel-N 119 130 112 79 80 75

Storage-N (wood) 25 25 25 25 25 25

N in Hulls 67 72 67 5 5 5

N2O-N loss (CO2 eq) 27.6 10.8 25.2 27.6 10.8 25.2

NO3
--N (0-1.3 m) 19 11 11.7 19 11 11.7

NUE 0.5 0.71 0.64 0.37 0.48 0.38



Almond (lb/acre) Pistachio (lb/acre)

AGP HFLC P&F AGP HFLC P&F

Yield (kernels) 2699 2869 2695 2837 2869 2668

Groundwater-N 73.8 73.8 73.8 14.3 14.3 14.3

Fertilizer-N 215 215 186 174 166 161

Compost-N 2 2 2 2 2 2

Kernel-N 119 130 112 79 80 75

Storage-N (wood) 25 25 25 25 25 25

N in Hulls 67 72 67 5 5 5

N2O-N loss (CO2 eq) 27.6 10.8 25.2 27.6 10.8 25.2

NO3
--N (0-1.3 m) 19 11 11.7 19 11 11.7

NO3
--N (1.3-3.0 m) 197.3 144.3 56.7 na na na

NUE -0.18 0.21 0.42 na na na



Conclusions:
1) There were no detectable deleterious effects on production

between AGP, HFLC and P&F and therefore supports the 

hypothesis that a lb of N in well water acts like a lb of 

synthetic N fertilizer.

2) Only the HFLC N application treatment diminished emissions 

of the greenhouse gas N2O. When factored into NUE 

calculations, showed slightly superior NUE.

3) The P&F treatment seemed to diminish potential leachable 

NO3
--N below the rooting zone but this result will require 

further analysis because of extreme heterogeneity. 


